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(54) METHOD AND APPARATUS FOR MEMBRANE SEPARATION 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a membrane separation 
method which uses an osmotic pressure solution easy of acquisition 
and disposal and a small-size apparatus, performs membrane 
separation efficiently at a low operation pressure, and can obtain a 
high concentration solution with energy saved, and an apparatus for 
the method. 

SOLUTION: When liquid 5 to be treated which was pre-treated by a ^ 

pre- treatment apparatus 4 is supplied to the concentration | iMja«Wi« 

chamber lb of a membrane separation module 1 by a pressure pump 
PI and membrane-separated through a semipermeable membrane 
la. a part of the liquid is supplied from an osmotic pressure solution 
passage L2 to a permeation chamber 1c. the difference in osmotic 
pressure is reduced, a high concentration solution is obtained with 
the pressure of the pump reduced, the filtrate is membrane- 
separated with a post-membrane separation module 3. and the 
concentrated solution is returned to a treatment liquid tank 2. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The membrane-separation approach characterized by supplying a processed liquid to the concentration 
room formed in one side of semipermeable membrane, supplying the osmoti cypres sure liquid containing a processed 
liquid to the transparency room formed in the opposite hand, making a solvent penetrate from a concentration room 
side to a transparency room side, and performing membrane separation. 

[Claim 2] The approach according to claim 1 of supplying a processed liquid to both a concentration room and a 
transparency room. 

[Claim 3] The approach according to claim 1 or 2 of supplying the concentration liquid by before membrane 
separation as a processed liquid, and carrying out membrane separation. 

[Claim 4] The approach according to claim 1 to 3 of carrying out after membrane separation of the permeate liquid 
obtained from a transparency room, and mixing and carrying out membrane separation of the concentration liquid to 
a processed liquid. 

[Claim 5] The approach according to claim 1 to 4 of preparing two or more steps of membrane-separation modules 
which divided the concentration room and the transparency room by semipermeable membrane, and supplying the 
concentration liquid of the preceding paragraph as a latter processed liquid and osmotic-pressure liquid. 
[Claim 6] A membrane separation device Including the transparency room formed in the concentration room and the 
opposite hand formed In one side of semipermeable membrane, the processed liquid way which supplies a processed 
liquid to a concentration room, the osmotic-pressure liquid route which supplies the osmotic-pressure liquid 
containing a processed liquid to a transparency room, the differential-pressure means forming which makes the 
pressure of a concentration room higher than the pressure of a transparency room, the concentration liquid route 
which takes out concentration liquid from a concentration room, and the permeate-liqutd way which takes out 
permeate liquid fr-om a transparency room. 

[Claim 7] Equipment according to claim 6 which has the part passage which carries out the diversion of river of the 
processed liquid to an osmotic-pressure liquid route from a processed liquid way. 

[Claim 8] The method according to claim 6 or 7 of having a membrane separation device, before condensing tow 
concentration liquid and supplying the concentration liquid as a processed liquid. 

[Claim 9] Equipment according to claim 6 to 8 which has a membrane separation device after condensing the 
permeate liquid obtained from a transparency room and mixing the concentration liquid to a processed liquid. 
[Claim 10] Equipment including the supply passage which supplies the concentration liquid of two or more steps of 
membrane-separation modules which divided the concentration room and the transparency room by semipermeable 
membrane, and the membrane-separation module of the preceding paragraph as the latter processed liquid and the 
osmotic-pressure liquid of a membrane-separation module according to claim 6 to 9. 



[Translation done.] 



http://vww4.ipdl.ricipi.go jp/cgi-bin/trari_web^cgi_ejue?u=http%3A%2F%2Fvmw4.ipdl^ 2006/11/28 



JP,2002-001068.A [DETAILED DESCRIPTION] 



1 /5 ^— V 



* NOTICES ♦ 

JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original precisely. 
2>3Mc^ shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Reld of the Invention] This invention relates to the membrane-separation approach and equipment suitable for the 
membrane-separation approach of using semipermeable membrane and equipment, especially high concentration 

liquid. 
[0002] 

[Description of the Prior Art] A solvent is moved through semipermeable membrane, and while condensing a 
processed liquid, the membrane-separation approach of obtaining permeate liquid is adopted. If a solution and its 
solvent are separated by semipermeable membrane, a solvent will be penetrated to a solution side with osmotic 
pressure. For this reason, in order to condense a solution, it is necessary to resist osmotic pressure and to make a 
solvent penetrate by pressurizing a solution side. Such a membrane-separation approach is called reverse osmosis 
(RO). and the semipermeable membrane used for this is called the reverse osmotic membrane. Usually, although it is 
used when reverse osmosis condenses the salinity in a solution, since it is generated also in the solution which 
solutes other than salinity dissolved, even when condensing the common solution which solutes other than salinity 
dissolved, osmotic pressure produces osmotic pressure, and concentration is performed by the same principle. 
[0003] In concentration by such membrane separation, since osmotic pressure is resisted and transparency of a 
solvent is performed, to be a processed liquid with high osmotic pressure, it is necessary to make operating 
pressure high. This means that it is necessary to perform membrane separation with high voltage, when carrying out 
high concentration of the processed liquid, or when condensing a high-concentration processed liquid to high 
concentration further. However, in the whole equipment, it is necessary to make it large-sized, the amount of energy 
for application of pressure also increases, and making operating pressure high has proof-pressure structure and the 
trouble that the installation cost and operation cost of equipment become high. Moreover, since a limitation is in the 
pressure resistance of the film used, a concentration limitation is generated. 

[0004] Such a point is improved and the method of pouring osmotic-pressure liquid and performing membrane 
separation to a permeate liquid side as the membrane-separation approach of performing high concentration by low 
operating pressure, is proposed (JP.4-215822,A). A processed liquid is different liquid and this approach makes it 
possible to carry out membrane separation and to can^ out high concentration by operating pressure [ a little ] 
higher than the difference of osmotic pressure, by pouring the liquid which has osmotic pressure to a permeate 
liquid side. That is, if osmotic-pressure liquid with osmotic pressure higher than a processed liquid is poured, even if 
it does not pressurize a processed liquid side, a solvent will penetrate from a processed liquid side, but even when 
pouring osmotic-pressure liquid lower than a processed liquid, by passing a processed liquid by the pressure [ a 
little ] higher than the difference of both osmotic pressure, a solvent penetrates from a processed liquid side and 
membrane separation Is performed. Therefore, it becomes possible to perfomn membrane separation and to carry 
out high concentration, without using a small pump with a low discharge pressure, and using a proof-pressure 
container. 

[0005] However, the osmotic-pressure liquid of the large quantity diluted with such a conventional approach with 
the solvent generated, and the disposal was difRcult. Although it is almost satisfactory when acquisition and disposal 
use easy osmotic-pressure liquid like seawater, for using this liquid, a limit is received in a site condition. Moreover, 
in order to also use such liquid as osmotic-pressure liquid, pretreatment which does not have an adverse effect on 
a membrane separation device needed to be carried out and when it remained as it is and was not able to discard, 
there were troubles, like after treatment is needed. 
[0006] 

[Problem(s) to be Solved by the Invention] It is offering the membrane-separation approach and equipment which 
the technical problem of this invention can perform membrane separation efficiently by low operating pressure using 
osmotic-pressure liquid with easy acquisition and disposal, and small equipment and can obtain the high- 
concentration concentration liquid in the amount of low energy. 
[0007] 

[Means for Solving the Problem] This inventions are the following membrane-separation approach and equipment 
(1) The membrane-separation approach characterized by supplying a processed liquid to the concentration room 
formed in one side of semipermeable membrane, supplying the osmotic-pressure liquid containing a processed liquid 
to the transparency room formed in the opposite hand, making a solvent penetrate from a concentration room side 
to a transparency room side, and performing membrane separation. 
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(2) The approach of the above-mentioned (1) publication which supplies a processed liquid to both a concentration 
room and a transparency room. 

(3) An approach the above (1) which supplies the concentration liquid by before membrane separation as a 
processed liquid, and carries out membrane separation, or given in (2). 

(4) An approach the above (1) which carries out after membrane separation of the permeate liquid obtained from a 
transparency room, and mixes and carries out membrane separation of the concentration liquid to a processed liquid 
thru/or given in either of (3). 

(5) An approach the above (1) which prepares two or more steps of membrane-separation modules which divided 
the concentration room and the transparency room by semipermeable membrane, and supplies the concentration 
liquid of the preceding paragraph as a latter processed liquid and osmotic-pressure liquid thru/or given in either of 
(4). 

(6) A membrane separation device including the transparency room formed in the concentration room and the 
opposite hand formed in one side of semipermeable membrane, the processed liquid way which supplies a processed 
liquid to a concentration room, the osmotic-pressure liquid route which supplies the osmotic-pressure liquid 
containing a processed liquid to a transparency room, the differential-pressure means forming which makes the 
pressure of a concentration room higher than the pressure of a transparency room, the concentration liquid route 
which takes out concentration liquid from a concentration room, and the permeate-liquid way which takes out 
permeate liquid from a transparency room. 

(7) Equipment of the above-mentioned (6) publication which has the part passage which carries out the diversion of 
river of the processed liquid to an osmotic-pressure liquid route firom a processed liquid way. 

(8) An approach the above (6) which has a membrane separation device before condensing low concentration liquid 
and supplying the concentration liquid as a processed liquid, or given in (7). 

(9) Equipment the above (6) which has a membrane separation device after condensing the permeate liquid obtained 
from a transparency room and mixing the concentration liquid to a processed liquid thru/or given in either of (8). 

(10) Equipment the above (6) including the supply passage which supplies the concentration liquid of two or more 
steps of membrane-separation modules which divided the concentration room and the transparency room by 
semipermeable membrane, and the membrane-separation module of the preceding paragraph as the latter processed 
liquid and the osmotic-pressure liquid of a membrane-separation module thru/or given in either of (9). 

[0008] Although the processed liquid set as the object of membrane separation in this invention is a solution in 
which osmotic pressure is shown and it is the solution which the solute dissolved in the solvent, the insoluble 
matter may be distributing. As a solute, inorganic or organic salts, an acid, alkali, alcohol, a saccharide, protein, and 
other fusibility matter are contained. Moreover, even if it is the matter of dispersibility, when a parent solvent nature 
part exists, the matter with which osmotic pressure appears is also contained. The matter which can form the 
solution in which these solutes or dispersoids are dissolved or distributed as a solvent, and osmotic pressure is 
shown is raised. Although water is typical as such a solvent, you may be the solution of alcohol and others. 
[0009] The semipermeable membrane used for membrane separation in this invention is film which is made to 
penetrate the solvent in a processed liquid and prevents transparency of a solute. All the semipermeable membrane 
that makes a solvent penetrate by osmotic pressure or reverse osmosis as such semipermeable membrane is 
contained. Usually, the semipermeable membrane called the reverse osmosis (RO) film is used in order to separate 
mineral, the organic substance of low molecular weight, etc. from water, and it is contained in the semipermeable 
membrane of this invention. In addition, the film with which the film called the nano filtration (NF) film, the 
ultrafiltration (UF) film, the precision filtration (MF) film. etc. also separates the water-soluble amount matter of 
macromolecutes, such as a saccharide and protein, using osmotic pressure or reverse osmosis is contained in the 
semipermeable membrane of this invention. 

[0010] As construction material of semipermeable membrane, there is no limit and all the things generally used for 
semipermeable membrane can use cellulose acetate, a polyamide, poly vinyl alcohol, the poly acrylic nitril, 
polysulfone. a nitrocellulose, triacetyl cellulose, a regenerated cellulose, a polycarbonate, polyether sulphone. 2 
vinylidene fluorides, ethylene tetrafluoride. a ceramic, polyolefine. polyethylene, polypropylene, polyimide, etc. As for 
such semipermeable membrane, using as a module is desirable. The thing using semipermeable membrane of the 
configuration of arbitration, such as a flat film, a spiral, tubular one, and a hollow filament, as a configuration of such 
semipermeable membrane can be used. 

[001 1] A concentration room is formed in one side of the above-mentioned semipermeable membrane, a 
transparency room is formed in an opposite hand, and the membrane separation device of this invention connects a 
processed liquid way and a concentration liquid route to a concentration room, connects an osmotic-pressure liquid 
route and a permeate liquid way to a transparency room, it installs the differential pressure means forming which 
makes the pressure of a concentration room higher than the pressure of a transparency room, and is formed It is 
desirable to install two or more modules which formed the concentration room and the transparency room in the 
both sides of semipermeable membrane as a membrane separation device. As for these modules, what divided the 
concentration room and the transparency room by semipermeable membrane is desirable. Although the thing which a 
processed liquid is supplied [ thing ] to the bottom of application of pressure, and membrane separation is performed 
[ thing ] in a concentration room, and makes permeate liquid flow into it out of a transparency room side, using 
application-of-pressure means, such as a pump, as differential pressure means forming is desirable, permeate liquid 
may be made to penetrate with the thing which a transparency room side is attracted [ thing ] using attraction 
means, such as a suction pump, and makes permeate liquid penetrate, or osmotic pressure. 
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[0012] Osmotic-pressure liquid is the liquid containing a processed liquid, may use the processed liquid itself and 
may use the diluent or concentration liquid, (amount of processed liquids supplied to concentration room)/(the 
amount of processed liquids supplied to a transparency room) with desirable in order to supply the osmotic-* 
pressure liquid containing a processed liquid to a transparency room carrying out the diversion of river of a part of 
processed liquid to an osmotic-pressure liquid route through a diversion-of-river way from a processed liquid way - 
- a capacity factor — 1 / O.I - 1/10 — it is about 1 / 0.5 to 1/5 preferably. Although liquid other than a processed 
liquid may be supplied to a transparency room 

[0013] As for a processed liquid, what does not contain the impurity of an isomorphism object and others is 
desirable. For this reason, when an undiluted solution contains an impurity, it is desirable to use the liquid from 
which the impurity was removed with the pre-treatment equipment as a processed liquid. As a pre-treatment 
equipment processors suitable for the impurity to remove, such as precipitation equipment floccutator, a filter, a 
large membrane separation device of an aperture, and a sterilizer, can be used. Although a pre-treatment equipment 
can be aimed at mainly preventing contamination thru/or blinding of semipermeable membrane, it can also be 
performed for the object which raises the purity of the concentration liquid obtained or permeate liquid, and the 
other object. 

[0014] If the above processed liquids are supplied and membrane separation of this invention is performed, since the 
difference of the osmotic pressure of a concentration room and a transparency room will become low. a solvent can 
be made to penetrate from a concentration room side through semipermeable membrane by giving a small pressure 
differential to a transparency room side. For this reason, using small and low-pressure equipment, membrane 
separation can be efficiently performed in the small amount of energy, it can condense also about a high- 
concentration processed liquid, and further high-concentration concentration liquid can be obtained by high 
concentration. 

[0015] When an undiluted solution is high concentration (for example, when it is more than osmotic-pressure 
0.98MP (10 kgf/cm2)). membrane separation by this invention can be performed by making an undiluted solution into 
a processed liquid as it is. but when an undiluted solution is low concentration (for example, when it is under the 
above-mentioned osmotic pressure), the concentration liquid condensed by the usual membrane separation which 
does not supply osmotic-pressure liquid can be supplied as a processed liquid, and membrane separation of this 
invention can be performed. In this case, in before membrane separation, concentration can be presented 
effectively, without eliminating the undiluted solution which pretreated. since osmotic-pressure liquid is not poured. 
[0016] Since an undiluted solution is high concentration, when membrane separation of this invention is performed 
by making into a processed liquid the pretreatment liquid which made the processed liquid as it was. or was 
pretreated. into the permeate liquid obtained from a transparency room, the osmotic-pressure liquid containing a 
processed liquid is mixing. For this reason, it is desirable to perform membrane separation, affcer using the usual 
membrane separation device which does not pour the osmotic-pressure liquid same with having used for before 
membrane separation, to mix that concentration liquid in a processed liquid, and to perform membrane separation, 
and it can use effectively the processed liquid which pretreated by this. When pretreatment and abolition are easy, 
permeate liquid may be discarded as it is. 

[0017] In this invention, the module which divided the concentration room and the permeate liquid room by 
semipermeable membrane is prepared in multistage, passage is formed so that the concentration liquid of the 
preceding paragraph may be supplied to a concentration room and a transparency room as the processed liquid and 
osmotic-pressure liquid of the next step, respectively, and if this supplies concentration of the preceding paragraph 
as the processed liquid and osmotic-pressure liquid of the next step and membrane separation is performed, it can 
condense even to high concentration further. By returning as a processed liquid of the preceding paragraph, the 
permeate liquid of each stage can perform efficient membrane separation. After supplying concentration liquid to the 
latter part as it is. and circulating through it to a processed liquid tub like the case of general membrane separation 
and raising enrichment it may be sent to the latter part 
[0018] 

[Effect of the Invention] By supplying the osmotic-pressure liquid containing a processed liquid to a transparency 
room, and performing membrane separation, using easy osmotic-pressure liquid and small equipment acquisition and 
disposal can perform membrane separation efficiently by low operating pressure, and, according to this invention, 
can obtain the high-concentration concentration liquid in the amount of low energy. Moreover, if a processed liquid 
is supplied to both a concentration room and a transparency room, the configuration of equipment will become easy 
and processing will also become easy. If the concentration liquid by before membrane separation is made into a 
processed liquid, while being able to make the utilization factor of the undiluted solution which pretreated high, 
membrane separation of the low-concentration undiluted solution can be carried out efficiently. If permeate liquid is 
condensed by after membrane separation and membrane separation of the concentration liquid is mixed and carried 
out to a processed liquid, membrane separation can be presented with a high-concentration processed liquid as it is, 
and the utilization factor of a processed liquid can be made high and can be processed. Moreover, a module is 
installed in multistage and high concentration is attained by supplying concentration liquid as a latter processed 
liquid and osmotic-pressure liquid. 
[0019] 

[Embodiment of the Invention] Hereafter, a drawing explains the operation gestalt of this invention. Drawing 1 

thru/ or drawing 4 are flow drawings showing a different operation gestalt, respectively. 

[0020] In drawing 1 . 1 is a membrane-separation module, concentration room lb is divided by one side, and 
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transparency room 1c is divided by semipermeable membrane la in the opposite hand. 2 is a processed liquid tub. 
the processed liquid way LI which has a booster pump PI connects it to concentration room lb. and the osmotic- 
pressure liquid route L2 which will carry out a diversion of river from now on is connecting it to transparency room 
1c through a valve VI. The permeate liquid way L3 which has a pump P2 from transparency room 1c is connecting 
with concentration room 3b of the after membrane-separation module 3. The concentration liquid route L4 connects 
with concentration room 1 b, and in being a circuit system, a circuit L5 connects with the processed liquid tub 2. The 
after membrane-separation module 3 is divided by concentration room 3b and transparency room 3c by 
semipermeable membrane 3a. concentration room 3b to concentration liquid route L6 connects it to the processed 
liquid tub 2, and the permeate liquid way L7 is connecting it out of a system from transparency room 3c. 4 is a pre- 
treatment equipment and the pretreatment undiluted solution way L9 which supplies the pretreatment undiluted 
solution which pretreated the undiluted solution supplied from the undiluted solution way L8 is connecting it to the 
processed liquid tub 2. 

[0021] In the above-mentioned membrane separation device, the undiluted solution supplied from the undiluted 
solution way L8 is pretreated with a pre-treatment equipment 4. and a pretreatment undiluted solution is sent to the 
processed liquid tub 2 from the pretreatment undiluted solution way L9. The processed liquid 5 of the processed 
liquid tub 2 is pressurized with a booster pump PI, is supplied to concentration room lb of the membrane- 
separation module 1 from the processed liquid way LI. and performs membrane separation. Transparency room Ic is 
supplied from the osmotic-pressure liquid route L2, adjusting a flow rate with a valve VI by using some processed 
liquids as osmotic-pressure liquid at this time. Thereby, the difference of the osmotic pressure of the both sides of 
semipermeable membrane la becomes small, even when the welding pressure of a booster pump PI is small, a 
solvent penetrates concentration room 1 b to semipermeable membrane 1 a. membrane separation is performed, and 
a processed liquid is condensed by high concentration. The concentration liquid route L4 is taken out, and it 
circulates through the concentration liquid of concentration room lb to the processed liquid tub 2 from the case 
where it is discharged out of a system as concentration liquid by the passing away fomiula, and a circuit L5. it may 
raise enrichment further, and operation with which method is also possible for it. 

[0022] The pemieate liquid of transparency room 1 c is taken out from the permeate liquid way L3, is pressurized 
with a pump P2, and performs delivery and after membrane separation to concentration room 3b of an after 
membrane-separation module. The processed liquid which went into transparency room 1 c as osmotic-pressure 
liquid, and the processed liquid component which penetrated semipermeable membrane la are condensed, and the 
concentration liquid of concentration room 3b is supplied to the processed liquid tub 2 from concentration liquid 
route L6. and is used as a processed liquid. The utilization factor of the undiluted solution which pretreated by this 
becomes high. The permeate liquid of transparency room 3c is taken out from the permeate liquid way L7 out of a 
system as processing liquid, and is used as recycled water etc. An undiluted solution is high concentration 
comparatively, and the equipment of above-mentioned drawing 1 is suitable when performing membrane separation 
as a processed liquid of this invention as it is. 

[0023] If 1% of the weight of an isopropanol water solution is used as an undiluted solution using the nano filtration 
film made from a polyamide in d rawin g 1 as semipermeable membrane and membrane separation of this is carried 
out according to a circuit system by the pump operating pressure of 0.98MPa(s) (10kg/cm2, gage pressure), the 
concentration of the concentration liquid obtained from the concentration liquid route L4 will become 2 % of the 
weight, and 2 double concentration of it will be attained. On the other hand, the concentration limitation of the 
concentration liquid in the case of processing on these conditions without supplying osmotic-pressure liquid from an 
osmotic-pressure liquid route Is 1 % of the weight, and the concentration of it becomes impossible. 
[0024] Drawin g 2 shows the operation gestalt suitable for processing a comparatively low-concentration undiluted 
solution, and it is constituted so that an undiluted solution may be condensed by before membrane separation and it 
may use as a processed liquid of this invention. That is. 6 is a before membrane-separation module and is divided by 
concentration room 6b and transparency room 6c by semipermeable membrane 6a. 7 is an undiluted solution tub and 
the enriched liquid routO' L1 1 is connecting it to concentration room 6b through a booster pump P3. The permeate 
liquid way LI 2 is connecting with transparency room 6c. From concentration room 6b. the concentration liquid route 
LI 3 connects with the processed liquid tub 2, and the osmotic-pressure liquid route L2 Which will carry out a 
diversion of river from now on is connecting with transparency room 1 c of the membrane-separation module 1 . The 
pemneate liquid way L3 has connected with the undiluted solution tub 7 from transparency room 1c. Other 
configurations are the same as that of drawing 1 . 

[0025] The pretreatment undiluted solution which pretreated the membrane-separation approach by above 
equipment in the pre-treatment equipment 4 goes into the undiluted solution tub 7 from the pretreatment undiluted 
solution way L9, is pressurized with a booster pump P3 from the enriched undiluted solution way L1 1, goes into 
concentration room 6b of the before membrane-separation module 6, and performs before membrane separation. 
The solvent in an enriched undiluted solution penetrates semipermeable membrane 6a, and goes into transparency 
room 6c. Since osmotic-pressure liquid is not supplied to transparency room 6c. permeate liquid is taken out from 
the peoneate liquid way LI 2 as processing liquid. The concentration liquid of concentration room 6b is supplied to 
the processed liquid tub 2 as a processed liquid from the concentration liquid route LI 3, and a part is supplied to 
transparency room 1c of the membrane-separation module 1 from the osmotic-pressure liquid route L2 as osmotic- 
pressure liquid. Membrane separation in a membrane module 1 is performed like the case of drawing 1 , and 
permeate liquid is supplied to the undiluted solution tub 7 from the permeate liquid way L3. A before membrane- 
separation module can perform membrane separation for the permeate liquid with which the undiluted solution which 
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this introduced into transparency room 1c as osmotic-pressure liquid was diluted, a solute can be condensed, and 
the utilization factor of a pretreatment undiluted solution can be raised. 

[0026] If 0.1% of the weight of an isopropanol water solution is used as an undiluted solution using the reverse 
osmotic membrane made from cellulose acetate in drawing^ 2 as semipermeable membrane and membrane separation 
of this is carried out according to a circuit system by the pump operating pressure of 0.98MPa(s) (10kg/cm2. gage 
pressure), the concentration of the concentration liquid obtained from the concentration liquid route L4 will become 
2 % of the weight, and concentration of it will be attained 20 times. On the other hand, the concentration of the 
concentration liquid in the case of processing on these conditions without supplying osmotic-pressure liquid from an 
osmotic-pressure liquid route is 1 % of the weight, and serves as concentration 1 0 times. 

[0027] Drawing 3 shows the operation gestalt which constituted the equipment of drawing 1 in multistage. 1 1 is the 
2nd membrane-separation module and concentration room 1 1 b and transparency room 1 1 c are divided by 
semipermeable membrane 1 la. 12 is the 2nd processed liquid tub and the processed liquid way L21 which has a 
booster pump P4 Is connecting it to concentration room 1 1 b of the 2nd membrane-separation module 1 1 . The 
concentration liquid route L4 of the membrane-separation module 1 Is connected to the 2nd processed liquid tub 
12. and the osmotic-pressure liquid route L22 which will carry out a diversion of river from now on is connecting it 
to permeate liquid room 11c of the 2nd membrane-separation module 11. The permeate liquid way L23 has 
connected with the processed liquid tub 2 from transparency room 11c. The concentration liquid route L24 is 
connecting with concentration liquid room 1 1 b. and in being a circuit system, a circuit L25 connects with the 2nd 
processed liquid tub 1 2. 

[0028] Although the membrane-separation approach by above equipment is performed like the case of drawing 1 , it 
can raise enrichment further by performing membrane separation to multistage. That is, the concentration liquid of 
the membrane-separation module 1 is taken out from the concentration liquid route L4, it introduces into the 2nd 
processed liquid tub 1 2 by making the part into a processed liquid, and a part is sent to transparency room 1 1 c of 
the 2nd membrane-separation module 1 1 from the osmotic-pressure liquid route L22 as osmotic-pressure liquid. 
The processed liquid 15 of the 2nd processed liquid tub 12 is pressurized with a booster pump P4, is supplied to 
concentration room 1 lb of the 2nd membrane-separation module 11 from the processed liquid way L21. and 
performs membrane separation. Here* membrane separation is performed like the case of the membrane-separation 
module 1. and a processed liquid is condensed. In the case of a passing away type, concentration liquid is taken out 
from the concentration liquid route L24, and it is discharged as it is, and when performing multistage membrane 
separation further, it is sent to the latter part. In the case of a circuit system, it circulates from a circuit L25 to the 
2nd processed liquid tub 1 2. Permeate liquid is supplied to the processed liquid tub 2 from the permeate liquid way 
L23. 

[0029] If 0.1% of the weight of a cane-sugar water solution Is used as an undiluted solution using the nano filtration 
film made from a polyamlde in draw ing 3 as semipermeable membrane and membrane separation of this Is carried 
out according to a circuit system by the pump operating pressure of 0.98MPa(s) (10kg/cm2. gage pressure), the 
concentration of the concentration liquid obtained from the concentration liquid route L24 will become 3 % of the 
weight, and concentration of it will be attained 30 times. On the other hand, the concentration of the concentration 
liquid in the case of processing on these conditions without supplying osmotic-pressure liquid from an osmotic- 
pressure liquid route is 1 % of the weight, and serves as concentration 10 times. 

[0030] Drawing 4 shows the operation gestalt which constituted the equipment of drawing 2 in multistage. Although 
the fundamental configuration is the same as that of drawing 2 . the configuration of the 2nd membrane-separation 
module 1 1 and the 2nd processed liquid tub 1 2 is the same as that of drawin g 3 . and is connected to the 
membrane-separation module 1 like drawin g 3 . Although membrane separation In above equipment Is performed 
fundamentally like the case of drawing 2 , membrane separation in the 2nd membrane separation device module 1 1 is 
performed like the case of drawin g 3 . 

[0031] If 0.2% of the weight of a brine solution is used as an undiluted solution using the reverse osmotic membrane 
made from a polyamide in drawing 4 as semipermeable membrane and membrane separation of this Is carried out 
according to a circuit system by the pump operating pressure of 1.47MPa(s) (15kg/cm2. gage pressure), the 
concentration of the concentration liquid obtained from the concentration liquid route L24 will become 3 % of the 
weight, and concentration of it will be attained 1 5 times. On the other hand, the concentration of the concentration 
liquid in the case of processing on these conditions without supplying osmotic-pressure liquid from an osmotic- 
pressure liquid route is 1 % of the weight, and serves as concentration 5 times. 

[0032] In the equipment of drawing 3 and drawing 4 , if a membrane-separation module is increased further and it 
processes to multistage, welding pressure can be made low more and It can condense to high concentration. In each 
above-mentioned operation gestalt, the configuration of a membrane-separation module and passage can be 
changed Into arbitration. Moreover, although the booster pump was used as differential pressure means forming, a 
suction pump is sufficient and osmotic pressure may be used depending on the case. 



[Translation done.] 



http://wvw4Jpdl.nclpi.go jp/cgi-bin/tran.web.cgi^ejje 



2006/11/28 



9 

JP.2002-001068.A [DESCRIPTION OF DRAWINGS] 



1/1 ^— 



♦ NOTICES ♦ 

JPO and NCIPI are not responsible for any 
dainages caused by the use of this translation. 

1. Tills document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawin g 1] It is flow drawing of the membrane separation device of an operation gestalt 
[ Drawin g 2] It is flow drawing of the membrane separation device of other operation gestalten. 
[ Drawin g 3] It is flow drawing of the membrane separation device of the operation gestalt of further others. 
[Drawing 4] It is flow drawing of the membrane separation device of the operation gestalt of further others. 
[Description of Notations] 

1 Membrane-Separation Module 

2 Processed Liquid Tub 

3 After Membrane-Separation Module 

4 Pre-treatment Equipment 

5 15 Processed liquid 

6 Before Membrane-Separation Module 

7 Undiluted Solution Tub 

1 1 2nd Membrane-Separation Module 

1 2 2nd Processed Liquid Tub 
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